Suitability of the retrograde tracer Dil for electrophysiological studies of brainstem neurons: adverse ramifications for G-protein coupled receptor agonists.
Despite the acknowledged advantages of studying identified populations of neurons, few studies have convincingly established that fluorescent retrograde tracers do not alter the passive membrane properties, action potential characteristics, or effects of drugs on the labeled neurons. Whole-cell patch clamp recordings were made from spinally-projecting serotonergic neurons in the rostral ventromedial medulla (RVM) and spinally-projecting noradrenergic neurons in the locus coeruleus (LC) that were retrogradely labeled with 1,1'-dioactadecyl-3,3,3',3'-tetramethylindocarbodyanine perchlorate (Dil). The passive membrane and the action potential properties of Dil-labeled (0.2%) and non-labeled serotonergic neurons in the RVM did not differ. Similarly, the passive membrane and action potential properties of non-labeled noradrenergic LC neurons did not differ from neurons labeled with 0.2% or 5% Dil. Although the mu opioid receptor agonist [D-Ala(2)-NMePhe(4)-Gly-ol(5)]enkephalin (DAMGO) produced equivalent outward currents in non-labeled noradrenergic LC neurons and those labeled with 0.2% Dil, significantly smaller currents were recorded in LC neurons labeled with 5% Dil. Baclofen, a gamma-aminobutryic acid(B) receptor agonist, also produced smaller currents in RVM neurons labeled with 5% Dil compared to 0.2% Dil. These results indicate that 0.2% Dil is suitable for retrograde labeling of brainstem neurons in vivo for subsequent in vitro electrophysiological study. However, 5% Dil is likely to confound studies of the postsynaptic actions of G-protein coupled receptor ligands.